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Claim 

1. A steam reforming method for hydrocarbon which comes to a boil at a 

temperature up to 350t:, the method comprising the step of reacting hydrocarbon at 
high temperature in the presence of a catalyst composition containing refractory 
inorganic oxide and a platinum metal existing as a metal or a metal compound capable 
of being reduced to a metal. 



17 B 22 



n Vf ff 

^ 



^ n m m ^ ^ 
8839-29435 



^ 1^ ^37-39029 

W 13 0 . ^37,9.11 

@:5felt±?I 1961.9.11, 1961.11.6, 1962.5.17 (>f 4' 

^ eg # 7>r^-x, 

X, p - h\ 95 

Xv y 5 »^ : , ; : 
m A ^^gn >si.2:e 

--c^v-'i^A. ::^X 5 ^ A. y ^ ARxj^^^O^pj^V^^^ 

soot T^m^ot><7>M^r^6omi:C»a..oi^20csa:)^ 

^^j^^^o 0. 1^2.5 csa;^ <oMt,imc^% t-^ 6. 

^ v^-J^ A 0.05^0.5 (MS)^ <O^Xm. \^>h<Dib> $f t L 



t^t^m^L. 'k^^r'mm(om}z.fs.m'r^^itic^-:>x^ 
^» ^fk-^ ^ v- A i^o^>?/u ^ - T % mmi-^ cti>}x* 

n 9oo^ r'«MbfcigtDM^tJfc#&t-6^ffc* y a<7> 
o.5^iicaa)^ j-tss-^sfir-T/i^^ y^jsxt^r/wpt; 

^t^>X^ha * y r>A^^J^:^ K y .5^A^:i®S;^T/P* y 
.K>g:"Ct^. *0.^«fflS<^>^;^^J5>Jr):6fc^^^t5J;^^CT 

• T/t^ ^ ■^^i$^<Dn^ic^-^xmX'r^(D7:^^^kv-^ 

i^^^Sm'i-^c t\nx-z^xr^i^:b y^jRx^^r/^* y± 

iaA£#3;e>>5(gfl:)^^X'Ov'y 'S^j:f>fi^>< ^ 

% ^ (fil:)^ o^fb:^ y A tcta^-r ^ Jtr% uftfe^D 

c^:^^tD|tftL'v>;o^«|IH69(c£&^PL^^fb7K«Jc 

^ U T T ^ /i.-a;Mp -t, 50^ ^ x^-^ U < 20^ -e 

^^m^(oxn^mm<Dmit7m^^mvxv^:^m^mit 

m^*J ^ ^^'i-^(CWffiT'^^. t?£oT30^220t; O 
LTfflU^^f 6„ ^J&l^mZ^ t.x<DCO t H,\^r>(i 



n ^ ^39—29435 



:^-\^m^^t 8 -20 (^M)^^ (D CO^ 

^i' 1 -50 r^>E.^> J: < . 1-25 ^J£7^^m\CU^X 

a^i^-r^fci^^;: 700-800t: tDS^;5^^r>^j: 

nr^<D^¥¥(0 T-eiau 550-750t Of^JS, 

100p.s.i.g iil±(DE.:^RV: 1.5— 4 , 2 — 3 CDjiO # ® 

^^^^-t^-r. fiPib^< T lop.p.m. cms) ^^^i-^ 

l-5p.p.ni.(7>efe||)^^Wf ^0*5^^T'^S. «Lfj: 
^i^T{?lJx.^^ 10-500pp.m.£7)]ffia cms) ^^Wi-^W 



m- ^ iS 7. ^J5]c f ^ J; o T t> < V ^ < e> t--"^'};^ L /c^j^ 

M T T' ^ 6 o IE }c ^: tb e> <D^WkUmB n it it S P$ 

[n] ^ ^T. ^ CT) Tr7lc^6^T' 
/ai*ia^?^^^Ca)3/16inc7:)'<i^^y h CDJj^CD^'v - y ,v 

=^.(E^LT 3/16 in CD H >^ , i^V-T' 600^ tCjEjR?^. 

Wn^:^ isop.s.i.g. 

50m/ 

WiWrnti^mW^^-^ 4Om//0# 

mnYA<omk\Z.1f^X SOmZ CDM^I^O ^^DJLIC lOOZ/^oM 
>&T'^^V-:griai:. 180p.s.i.g. C^'-c;) ^DJEE;^. 750t:oD 



AP ^ ^ v-tij-^— 100^^^- ^ >?r >-Xfr^mP xmn -iSy^ 



tK ^ ^ 



2^Pt 
n 
// 

// 
n 

0. 5^Pt 
II 
II 



36.0 

II 

II 
48.8 

II 

II 
39.4 

II 

It 



2^Pt 61.1 

// // 

// // 

// // 
2 



it 


H. 


CO 


COj 
















5 


57 


6.4 


14.2 


18.5 


3.9 


3 


57.5 


9.0 


15.0 


17.0 


1.5 


2 


56.0 


9.0 


14.0 


14.6 


6.4 


5 


52.8 


10.0 


13.6 


21.0 


2.6 


4 


58.1 


6.3 


18.0 


15.6 


2.0 


3* 


60.3 


6.2 


18.2 


13.6 


1.7 


5 


51.9 


8.1 


11.8 


22.6 


5.6 


4 


44.2 


7.2 


12.2 


25.0 


11.4 


3* 


55.7 


7.8 


14.5 


17.4 


4.6 












5 


61.2 


6.0 


17.4 


11.8 


3.6 


4 


54.0 


7.0 


16.4 


14.3 


8.3 


3 


40.6 


7.2 


13.6 


26.6 


12.0 


2 


51.2 


12.2 


12.0 


18.8 


5.8 



C3) 



1# ^ ^39— 29435 





s 


7k ^ ^ 
it 






iS 




1)^ 






H 


CO 
























2^Pd 




47.2 


c 

t> 


61.4 


9.6 


15.8 


11.4 


1.8 


// 




// 


4 


ol. u 


4.8 


14.5 


9.8 


9.9 


/r 




// ? 


Q 
*> 




10.0 


16.0 


12.2 


2.2 


tf 










y.o 


.16.0 


13.4 


1.4 






30.0 


5 




7 A 


1 '7 A 
l/.O 


9.4 


2.6 


// ■ ■ 




//-' ■ 


^ ' 4 


56.8 


7.6 


16-3 


12.4 


6.9 


It 




P : 


- 3 ' 


56.0 


8.0 


15.8 


17.6 


2.6 


II 




Ji 


2.5 


- 53.2 


/9.4 


14.0 


16.2 


7.2 


II 




It 


2 


55.6 


10.0 


14.8 


17.4 


2.2 






21.2, . : 


. 5 


61.7 


8.4 


16.8 


ib.i 


3.0 • 


II 




// \ . 




64,1 


10.3 


15.2 


6.3 


4.1 


It 




It 


3 


56. 


11.8 


14.5 


. 15,7 


2.0 


It 




It 


2* 


41.6 


14.2 


8.2 


33.0. : 


3.0 



A: 
* . 



»)- 40m7 <^m^xzK^'^wmmim^^^rni woy±sct- 



^"^MW. i^T' l6oXO^ 200p.p;m. g[^)^^^^ 











• 1 










mm 






. :^ ^ 
//hr 




• ■• ^ 




X ; ^. m 








p.p,in. 




CO 


COj, 












34.6 - ' 


58.3 


' 11.6. . 


i9.1 


. ^10;2*'.- 


10,2 




// 


: ^lo '-- 


26.1 =; 


52.7 




9.3 


13. 6 - 


. 15.8 




// 




23.2 > 


54.2 


11.7 


6.4 


14.2 


13.5 




// 


50 


21:. 7 


43.5 


9.6 


3.8 


19.7 


21.6 




II ■ 


100 


'21.9 


45.8 


7.3 


5.1 


^21.7 


19.1.. 




// ' V. . V-: 


200 




42.7 


4.9 


4.6 


20.1 


27.2- 








31 


61.8 


11.8 


12.6 


7.6 


6.^2 






10 


24 


53.6 


= 9VQ 


10.0 


ll;g 


15.6 






25 


A iefv7 


51.8 


8.6: : 


9.6 


13.2 


16.8 






; 50 


34,0 


61.8 


13.6 


10.2 


8.6 


5;8 






100 


23.3 


49.4 


7.4 


8.2 


15.6 


19,4 ■ 






200 


.23.5 


59.4 


14.0 


9.4 


10,0 . 


: 7.0 




// 


25 


33.6 


58.4 


11.6 


10.8 


9.8 


9,4 




./^. , 


, 10^ 


60.7 


65.7 


. 18.2 


9.8 


4.3 


1.8 








48.0 


61.8 


16.8 


. 10. Q ' 


7;4 


4.0 








^■f44.5 


1 68.3 


11.4 


12.9 


5.0 . 


2.1 






.10. 




47.6 


15.0 


3.3 


16.8 


16.8 




If i,^-! 


?25 f 


: 'i23.5 


> 49.3 


12.4 


3.9 


15V 7 ^ 


18.3 




: //■ ^ i . - i • . ■ 


f :^50: 


: - ?2o.o 


41.9 


7.7 


3.7 


21.5 


24.9 ; 






lOjO : 


13.4 


38.7 


6.7 


4.4 


23.3 


26.9 




It 


200 


19.6 


39.6 


4.4 


4.2 


22*9 


28.7 



f 



(4) 



^ 29435 







m 


2 








X ^ 






p-p.m. 


l/hx 


2 








CO 




66.2 








0 


67.2 


17.2 


if 


100 


24.8 


46.2 


7.0 


If 


200 


15.9 


47.2 


7.0 






37.3 






0 


57.1 


15.0 


// 


100 


19.9 


47.3 


8.9 


// 


200 


12.3 


48.3 


13.2 



^St«70gt-^7Kii^ 200p.p.m. t-ty 0 (C^f^^ jj-^^^^--^^ 
^Sl^'r3/16inc:>-<i/-/ ^ 1/ h 120t; T'fe 

T/u^ :H . 37k^n^^400t; tc^qfA-f - ^t;^^.^^^ 
y-^^mRV^ r^u ^ A «»*<h^^ T' 

ffcU -^i-^' J'ti 0.075 cma:)^ofiT'^tc ^ y r ^ lu 
x^rx-th.^mi^fz-^^u^y h w^^4jr'75ot: (c^&o^Al 

Y \% 100m/ ^ ^ 0.4 g p ^ ^ 3 jt^ft p ^ 

3o~i7ot; x-mm L^^Mfi^fc eg^^cDf^ ^ <i/ioo:?jc^g) 

^i^^T)^^^^^^^??^^ 55m//($CDfii^T'3^:^L. 75m//i^X' 

-^^tJ^l/SincD.^u^;/ h ^ L-TSiJJ^OSOm/^^:^^^ 
3/4in,^@cD|^fl:2S(C^|&^6.$^fk^^,^a>;£^fil80p.s.i. 

C^-v^) fci^-|$L. mpfc;&^tt^;trAc7)|?:s^*,75ot: r 

24(^p^^|j|f^4,(C/^^j.j^^^^^ ^^^^ 
12.0^ 

CO 14.2// 
57.8// 

CH^ 16.0// 



C03 


Cn^2n+2 




11.0 


3.8 


11.0 


4.8 


15.8 


26.2 


6.6 


18.0 


21.2 


9.4 


12.1 


6.2 


6.7 


19.3 


17.7 


7.7 


15.6 


15.1 



^^^Jrt^f^^. ^^^fcjtx, ^^^ft,^:^^^^ 

mfm\ 6 

T/i-^^- 3 7ic^fe,)g: 450t tC4»#p^i,p||fti-^>:ij^j.. 
-:>XnhMzM^O^ .H,0 O570g, 63 g c^j y >5r'^ ^ 70 g 

^(Dz^u^ v'k^l^^ L . ^^Oif^iT^ L fct;t3|e4:Sr 3/16in x3/16 
fCi»n,^ <^T'7K^^(7>#?ET' 750t: 3 I^F^ip^^i--6o 

h fr^7XfCi5r« L T T /u :^ t^rjx.^^ 24 

PBlT^lAfb^2>. ^T'-^U^^ h^:il20t: x^i^^^, Xl^liC 
-to 330gcD]^^-:i/ty hJSrlOOm/^f) 0.8gcr> 

C¥*%^iEI9S^::^:)3471b Cme®290--4101b) 

C¥J%7k¥*^5?^:/j) 321b c^ffl 1-- 43 lb; 

2.4^ 
0.08^ 
#^96^ 



Na,0 
Rh 

Al,03 

S^lt MVg 
KSffi g/c.c. 



102 
3.27 
1.58 
0.327 

64 



5 
4 
3 
2 





COj 


CO 


H, 


151 


16.0 


9.2 


69.0 


166 


17.6 


8.6 


69.3 


161 


14.8 


12.3 


63.9 


120 


14.2 


13.8 


60.4 



CH^ 
5.6 
4.2 
9.0 
11.6 



705 
745 
727 
757 



C5) 



!f* ^ BB39— 29435 



100m/ 1.7gcDp Mt^ x/^2^<om 

m<o loom/ »:v^'e^^<D^ji^^^mu>»:v^r' 
120tT*$gS-t^^:2:K:J:or7jc^ffc;(? y *i^A=^^Wi-^o 

Rh 0.23^ 
KjO 1.6// 
MgO 98.17// 

«J «^ ii ^^^^ ^ ^ ^ 

//hr COj CO 



KOH^J^Jl 

r^auy:: 5.0 135 16.6 6.0 58.6 13.2 750 



ml 

0.2^h-i-AlsO3H-0.5^ajCO8 10 

// +1 ^NajCOj 10 

// -i-2^NagC05 10 

O.l^^h+O.l^Pt+AljOjH- 1 ^a,0 10 

0.75^^+0.025^t+AljO8+0.5^Na,O 10 

0.75^h+0.05Pt+Al,O8 4-6.5^ajO 10 

0. 175^h ^0 . 025^Pt + Al jO, +0. 5 ^Na,0 10 

0a5^h-f0.075^Pt-i-Al,O8+0.5^Na,O 10 

^ • T^/P c i/8 in l^^CD^l/'^y h ^ lOOm/ ^ 
100ml43jC*Ji3Ei^n^^i/ *y h^-0.2^ CDP 

V^T*5fC 6 ^Fb^ 750t: Kljm-t -OT iSTCi" ^ . 

-^:^^^:t^fev^T'^^^li|$iSLfc^^S^ft.oTr' 40-.l56'C 

ffiPttj^fflffi 730t; 
Tk^^it 3 



CO 
"n" 



16.5 
10.0 
65.0 
8.5 
1.00 



KOH ^ l^jL 
T^aHUyt 3.0 



l/hr COj CO Hj CH^ 
94 16.2 8.6 50.5 20.7 752 



5.0 126 14.0 11.0 64.0 9.4 761 
// 2.0 117 14.2 15.9 44.7 25.2 767 

mmm s 

i5oo>-i55ofc iDfflStc r^i^^'^^i^<ct^cx -oxm 
mpftt«t?ftK 700t: 

s^mmmmm ioxt^20m/ 

74in//^ 

m p m JsS: 



COj CO Hj 



7.4 
8.4 
5.5 
20.0 
13.3 
7.9 
7.8 
12.8 



CO 

17.8 4.8 69.8 

18.6 3.8 70.4 

17.8 4.1 72.0 

9.2 11.0 58.2 

14.2 7.2 65.0 

17.0 5.1 70.0 

15.8 5.8 69.4 

16.8 5.0 66.8 

mmm lo - 

^u^y h5&>0.2^ ia>yt>A?^^W-f"i^P3^fi*C*r?*y':^A 

rs<omm^m^^xtnm^^^t\zx-:>x^M7c'rho . 
}k^^xmmti^fcmmmM^^mmm9iz-:>y^-x'7$^fc 

CO, 15.6 

CO 11.0 

Hj 65.7 
CnH3n+^ 7.5 
"n" 1.0 

1 mit7m^n&x±m t i.xwin±m^cm7cir»^± 
mcoit-^^t i.x:s^:s^-rh^^m^mtMi^\^mwtmim 

^35ot; '^x<omm,xmm't^mt^m<^-^^^%') ^ 



